Background. People's personal perceptions, or illness representations, of type 2 diabetes can act as barriers to successful selfmanagement. Introduction: Understanding patients' subjective perceptions of type 2 diabetes can aid the design of evidence-based care and appropriate educational programmes. This scoping review provides a narrative account of previous knowledge of patients' illness representations of type 2 diabetes. Method: Quantitative and qualitative studies that explored patients' illness representations of type 2 diabetes, as defined by Leventhal's Common Sense Model, were included. Results: Thirty four studies were identified for this review, but only 14 studies were carried out in a general population of people with diabetes. Illness representations varied across study populations. While it is clear that the perceptions of ethnic minorities and marginalised groups are embedded in their historical and cultural backgrounds, it is also important to understand the views of the wider population.
INTRODUCTION
Non-adherence to lifestyle regimens and medication in type 2 diabetes can lead to a wide range of complications, with repercussions for both the individual and the health system [1, 2] . Despite, evidence-based guidelines [3, 4] to encourage appropriate self-management in order to prevent potential complications of type 2 diabetes, self-management remains relatively poor in people with the condition [5, 6] . One potential way to explain poor diabetes self-management is through illness representations and the Common Sense Model [7] . According to the Common Sense model [7] people form their own representations of illness and these representations influence the way they respond to and cope with illness. Leventhal et al. [7] and Moss-Morris et al. [8] describe seven components of illness representations: identity (symptoms), consequences, timeline, cause, curability/controllability, emotional representation and illness coherence (Table 1) . These personal representations of illness can act as barriers or facilitators to successful selfmanagement behaviours, such as diet and exercise regimen adherence, blood glucose monitoring and clinical attendance [7, 9, 10] . For example, if patients believe they can control the course of their diabetes, they will be more likely to adhere to diabetes regimen that emphasises personal agency [10] . Understanding patients' subjective perceptions of illness can shed light into understanding their motivations to manage their type 2 diabetes. The current scoping review provides a detailed summary of previous research that has explored the illness representations of type 2 diabetes among people with the condition. The terms representations and perceptions are used interchangeably. The review results have implications for the design of evidence-based care and appropriate educational programmes for people with type 2 diabetes.
Insert Table 1 about here

METHODS
A scoping review
A scoping review is a technique used to "map" relevant literature in order to address broad topics where different Please provide corresponding author(s) photograph study designs are applicable [11] . Scoping reviews are often undertaken to examine the extent and nature of research activity in a particular field, to determine the value of undertaking a full systematic review, to summarise and disseminate research findings and to identify research gaps in the literature [11] . Scoping reviews do not address issues of quality appraisal, so they have the potential to produce a large number of studies with different study designs and methodologies [11] . The review followed the framework provided by Arskey and O'Malley [11] and later refined by Levac et al. [12] . Its aim was to summarise evidence surrounding illness representations of type 2 diabetes.
Search strategy
The research question was: What is known from existing literature about the illness representations of type 2 diabetes among people with type 2 diabetes? We searched MEDLINE, PsychINFO, CINAHL, ASSIA and ProQuest, using the terms "illness perceptions", "illness representations", "attitude to health+", "attitude to illness+", "perceptions", "type 2 diabetes", "T2D", "non-insulin dependent diabetes mellitus" and "NIDDM". A librarian from University of Stirling assisted in the development of key terms, which can differ from one database to another, and advised on which databases would be more likely to produce the type of studies the review was seeking. The reference lists of all included studies were searched by hand in order to identify relevant studies that may have been missed by the strategy.
In order to select appropriate studies, specific inclusion and exclusion criteria were set. The review included published empirical quantitative and qualitative studies and systematic reviews, written in English. Studies that reported on at least one of the illness representations of the Common Sense Model [7] in patients with type 2 diabetes were included in the review. Studies were excluded if they presented opinions on a specific intervention programme; assessed the effectiveness of interventions that aim to alter perceptions of type 2 diabetes; tested the validity of the illness perception questionnaire; explored self-management behaviours among patients or reported patients' experience of living with type 2 diabetes. Study protocols were also excluded. The criteria were applied in a two-step process, which resulted in the identification of 34 studies (Figure 1 ). In the first step, they were applied to the titles and abstracts of the identified studies. If the relevance of a study was not clear from the abstract, the full text of the study was assessed. RefWorks was used to manage the references identified by the search. The review included empirical quantitative and qualitative studies, written in English, which reported on the perceptions of type 2 diabetes of patients with this condition. Studies were excluded if they reported opinions on a specific intervention programme or assessed the effectiveness of interventions intended to alter perceptions of type 2 diabetes; if they tested the validity of the illness perception questionnaire; if they explored self-management behaviours among patients or reported patients' experience of living with type 2 diabetes. Study protocols were also excluded. The search and identifying of studies were conducted by XX and reviewed by XX.
Insert Figure 1 about here
Data extraction included publication information, study design, sample, methods, measures (for quantitative studies) and findings/results (Table 2 and table 3) .
Insert table 2 and table 3 about here
RESULTS
Summary of studies
Thirty four studies were included in this review. The majority of studies were qualitative (23) with interviews as a primary data collection method. The remaining studies were quantitative and used the Revised Illness Perceptions Questionnaire (IPQ-R) [8] . The study year ranged from 1995 to 2016 with the majority of studies conducted after 2005. The sample size ranged from 66 to 1609 in the quantitative studies and from 7 to 46 in the qualitative studies. The mean duration of diabetes among participants varied from 2.6 weeks to 45 years. The majority of studies were conducted in the USA (12) and the UK (5). The remainder of the studies were conducted in The Netherlands (3), Brazil (2), Ireland (2), Mexico (2), Libya (1), Malaysia (1), Canada (1), Thailand (1), Germany (1), Greece (1), Ethiopia (1) and multiple countries (1).
Population samples
The studies in the review included patients from different countries, diverse backgrounds and certain minority groups, such as Filipino Americans living in Hawaii and Turkish immigrants living in Germany. Twelve studies included people who were not native to the country where the study was carried out. In three studies the population was described as immigrants or migrants [14] [15] [16] and in nine studies these people may have been born in that country but they were not native to it (e.g. Chinese Americans; African Americans) [17] [18] [19] [20] [21] [22] [23] [24] [25] . Seventeen studies included patients from the general population but in three studies, these patients were recruited from a very specific area of the country, so they cannot be considered to be representative of the population [26-28]; and in one study patients had to have been hospitalised at least twice in the previous year to take part in the study, so they were not necessarily representative of the population [29] . Only two studies included multicountry populations and compared the perceptions of people with diabetes across different countries/cultures [30, 31] .
The rationale for a chosen minority population was the higher risk of type 2 diabetes when compared to the general population. Two studies mentioned the importance of individualised diabetes education programmes as the reason for including participants from a specific geographical area [26, 32] . The rationale for comparing perceptions across countries/cultures was that perceptions of diabetes are embedded in a historical and cultural context.
The inclusion criteria across studies varied. Some studies used a self-reported measure of diabetes diagnosis while others required a formal diagnosis by a health professional.
Language requirements and specific age range were common inclusion criteria. Self-reported identification with a certain ethnic group or nationality and a minimum duration of residence in the specific country were also used as inclusion criteria.
Illness representations
The results of the included studies are presented according to the illness representations components, described in Leventhal's [7] Common Sense model. The process of information summary included identifying relevant information in each study, according to the illness representation components. Information was included in the review if the authors referred explicitly to one of the components of the illness representations model. Although perceived severity of illness is part of the consequences component of the model, some studies explored severity separately, using a Likert-scale. Perceptions of severity were included in the review but they have been described separately. In addition, many studies explore diabetes knowledge. Although knowledge is different from coherence (understanding), this was included in the scoping review as knowledge appeared to affect coherence in the included studies.
Identity
Eleven studies investigated patients' perceptions of identity of type 2 diabetes [14, 16, 17, 23, 25, 26, 32-36]. The patients in three of the studies reported experiencing symptoms such as fatigue, weight loss, increased thirst and vision problems [14, 23, 32] . In one study, patients believed that the need for insulin is a symptom of type 2 diabetes [17]. They described the condition as invisible because they did not experience any symptoms and because it did not affect their daily activities. Interestingly, in three of the studies patients believed that "not feeling sick means not being sick" and if they didn't experience illness symptoms, the existence of their condition was denied [25, 26, 34] [16] . Some talked about the concept of a "hot" and "cold" dynamic related to the regulation of body temperature and noted that high blood glucose produces "hotness" [19] . Others believed that type 2 diabetes was a punishment for something bad they have done in the past [21] and described as a death sentence, loss of normalcy and suffering [20] . Type 2 diabetes was also described as a silent disease because patients believed it does not cause any pain or affect people much [28] . Patients in one study described type 2 diabetes as a social disease because it may lead to people being labelled differently 
DISCUSSION
This review provides a comprehensive narrative account of previous research exploring the illness representations of type 2 diabetes among people with the condition. Following the Common Sense Model [7] the review shows that patients with type 2 diabetes do not always experience symptoms and as a result they perceive type 2 diabetes as an invisible illness. In addition, knowledge of symptoms is poor in some ethnic groups. Although many patients report that type 2 diabetes is a chronic illness, which can be controlled through personal behaviour, folk beliefs about denying its existence and relying on God to control it were reported. Perceptions of consequences, seriousness and understanding of type 2 diabetes varied across studies. Emotional representation of type 2 diabetes also varied across studies but most patients associated type 2 diabetes with negative emotions. Finally, knowledge of causes of type 2 diabetes was fairly good with the exception of some ethnic groups. These mixed findings have implications for evidence-based care. Individual representations of illness are closely linked with diabetes self-management [7, 9, 10] and later use of health care [48] . Harvey and Lawson [10] provide a review of the effect of illness representations on self-management behaviours, such as physical activity, diet and glycaemic control in people with type 1 and type 2 diabetes. For example, perceived control and good understanding of type 2 diabetes predict better adherence to prescribed regimen. Perception of internal cause (attributed to self) of type 2 diabetes was also linked with better glycaemic control. Similar associations have been observed in patients with hypertension [49] . Chen [49] argues that medication adherence can be influenced by perceived cause and control over the disease. Perception of illness-related symptoms is also important for selfmanagement as patients often use perceived symptoms as a guide for medication use [50] . This is particularly problematic as type 2 diabetes can be asymptomatic for many years. Similarly, patients with hypertension, which can also be asymptomatic, are less likely to adhere to treatment regimens if they do not experience symptoms [50, 51] . This highlights the need for interventions designed to change dysfunctional illness representations in order to improve self-management of type 2 diabetes. However, translating research findings on illness representations into interventions is challenging and further complicated by the fact that illness representations depend on ethnicity and culture. For example, some people believe that type 2 diabetes is caused by strong emotions and is controlled by God or cured using home remedies or by denying its existence [16, 20, 23, 25, 27] . Certain ethnic groups may be more likely to focus on social consequences of diabetes, such as social isolation and making children less "marriageable" [15, 16] , rather than health consequences.
Additionally, immigrants often attribute the cause of type 2 diabetes to external factors, related to acculturation to Western lifestyles (e.g. food availability, stress) [31] . These findings show that the impact of illness representations on behaviour may depend on cultural values. It highlights the need for potential diabetes management interventions to incorporate cultural values and the resulting illness representations. Although such research is important for understanding poor diabetes selfmanagement in those groups, the difference between illness perceptions of the general population and ethnic minorities can reduce generalisability and limit the potential effectiveness of health promotion interventions aimed at the general population.
A comprehensive approach was taken to scoping a variety of sources to summarise knowledge of illness perceptions of type 2 diabetes among patients with type 2 diabetes. The inclusion of steps such as developing a search strategy in consultation with a librarian, searching for studies with different designs and population samples and having two reviewers for every full source have added rigour to the scoping review process. However, the review has three limitations. The first is that the review included studies with very specific populations, such as people from a specific community in Oaxaca, Mexico, Filipino Americans in Hawaii, Turkish immigrants in Germany, and patients with type 2 diabetes, who have experienced hospital readmission. As a result the generalisability of the review findings may be reduced as these factors may shape people's illness perceptions. The second limitation of the review is that there is inconsistency across the included studies in measuring illness representations with studies measuring from one to six of the illness representation components. Finally, many studies in this review used convenience sampling which reduces the generalisability of the results.
CONCLUSION
The current review shows that a one-size-fits-all approach in improving type 2 diabetes outcomes may not be possible so programmes should be relevant to the target population. The large gap in previous research limits the potential of previous findings to be used as the basis of interventions that aim to improve self-management in people with type 2 diabetes. More studies comparing illness perceptions of people from different countries and cultures are needed to shed further light into the subjective understanding of chronic illness and aid the development of effective education programmes. [24] Macaden L, Clarke C. [29] Baggio S, Santos A, Sales C, Marcon S. Perception of people suffering from diabetes regarding the disease and the reasons for hospital readmission: a descriptive study. OBJN 2013;12(3). 
CONFLICT OF INTEREST
Diabetes duration:
Cross-sectional study Diabetes knowledge questionnaire (DKQ)
Social support questionnaire-6 (SSQ6)
The 12-item wellbeing questionnaire (W-BQ12)
Illness perception questionnaire (IPQ-R)
Consequences:
Relatives perceived the consequences of T2D to be more serious than patients. Defining diabetes: borderline or glucose intolerant meant "sugar in my urine" and it "wasn't so bad". Diabetes meant "sugar in my blood" and was described as "scary because of all the damage"
Getting diabetes): heredity and eating too many sweets were identified as the main causes of diabetes Chronicity: Many thought it is an acute illness, which will be cured. Others though it is a deadly disease that will kill them in a short period of time.
Impact of diabetes:
Consequences are perceived to be low but increased with diabetes duration. Descriptive ethnography design, face-to-face semi-structured interviews, field notes.
Labelling of diabetes:
T2D was labelled as a disease with sugar in the 
Perceived causal mechanism
Diet (eating too much rice), family history and stress were identified as main risk factors.
Perceived consequences
The lack of pain was associated with low perceived threat. Knowledge about the pathophysiology of complications was medically inadequate. T2D also affected quality of life.
Timeline trajectory
Curability was used interchangeably with diabetes management. Most of the participants views T2D as a life-long condition with an unlikely cure.
Controllability
Western oral medicines were perceived as important for diabetes control; participants believed they can feel it if glucose levels are abnormal; diet Lack of control was connected with T2D.
People with diabetes were perceived to have a certain type of personality and a character weakness as they lack discipline.
A public diagnosis may affect the future of the offspring as diabetes is genetic and this may make children less "marriageable".
Participants kept their diagnosis a secret; 
Understanding of T2D
Overall lack of information and understanding of T2D, which impacted knowledge about dietary changes. 
Perceptions of T2D
Identity and coherence
T2D was associated with physical symptoms. Described as invisible, non-disturbing due to the absence of pain. However, they underlined the complexity and unpredictability of T2D and its impact on daily life.
Control
Through own behaviour by
